In this paper direct product and wreath product of transformation semigroups have been defined, and associativity of both the products and distributivity of wreath product over direct product have been established.
Introduction
Direct product and wreath product of transformation groups are well known (see [1, 3, 5] ). We have generalized these products to transformation semigroups. We have proved that both direct product and wreath product are associative, and that wreath product is distributive over direct product.
Direct Product and Wreath Product Definition 2.1
Let S be a semigroup and X a non-empty set. S will be called a transformation semigroup on X if there is a mapping φ: S×X→X, for which we write φ(s, x) = s(x) and which satisfies the condition (s 1 s 2 )(x) =s 1 (s 2 (x)), for each x∈X and for each s 1 , s 2 
∈S.
If S is a monoid, i.e., if S has an identify element 1, then the mapping φ is further assumed to satisfy 1(x) = x, for each x ∈ X.
For every transformation semigroup S on X, there is a homomorphism ψ : S → E(X), the semigroup of all mappings f : X → X, given by ψ(s) = f, where f(x) = s(x). E(X) is usually called the full transformation semigroup on X.
Let X 1 and X 2 be two non-empty disjoint sets and let S 1 and S 2 be transformation semigroups on X 1 and X 2 respectively.
Definition 2.2
The direct product of S 1 
Definition 2.3
The wreath product of S 1 with S 2 , written S 1 ς S 2 is the transformation semigroup on X 1 × X 2 consisting of elements θ on X 1 × X 2 which are given by θ :
, for some . and x on depending , 
Thus ϕ is a homomorphism. = ∴ϕψ
Thus Φ and Ψ are inverses of each other. Therefore, both Φ and Ψ are isomorphisms.
The following remarks are very significant and useful. (iii) If S and S′ are transformation semigroups on the same set X, then (S 1 ς S′ , X × X) may be identified with . As semigroups, Sς S′ ≅ .
Remarks
If, in particular, S = S′ and X is finite with ⏐X⏐ = n, then
(n + 1 copies). 
Associativity of Wreath Products
If θ∈((S 1 ς S 2 ) ς S 3 ) is given by θ ((x 1 ,x 2 ),x 3 ) =( ) ( , (  ((   3  3  3  2  ,  2  ,  2  1  ,  1  ,  1   3  3  3  ,  2 It is clear that ϕ(θθ′) = ϕ(θ)ϕ(θ′) and ψ(θ⎯θ′) = ψ(θ)ψ(θ′) , i.e, ϕ and ψ are homomorphisms. Also it is evident from the definitions of ϕ and ψ that they are inverses of each other. Hence both ϕ and ψ are isomorphisms.
Distributivity of Wreath Products over Direct Products
The following isomorphism theorem may be viewed as showing that wreath product of the stated type is distributive over as a direct product that arises in a natural manner.
